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BJBAIAKKS/ARGIJMENTS 

Claims 1-87 arc now pending in the Application. Claims 1, 28, 50 and 67 have 
been amended to more clearly define the invention. Claims 16-23 have been amended to 
update antecedent basis. The amendment of claims 16-23 is purely formal and no 
narrowing of the scope of the claims 16-23 is believed to result therefrom. 

Claims 1-3, 11, 13 and 15 stand rejected under 35 U.S.C. §1 02(c) over United 
States Patent No. 6,140,670 to Chang (Chang). Applicant reserves the right to swear 
behind the Chang reference at a fiiture date. The present invention relates to an improved 
diode for semiconductor devices. Claim 1 recites: 

A diode, said diode comprising: an isolation region formed in a 
substrate; a first doped active layer of a first conductivity type formed in said 
substrate, wherein said doped layer is spaced apart fi'om said isolation region; 
a second doped, active layer of a second conductivity type in contact with said 
first doped active layer, the contact of said first and second active layers 
forming a p-n junctio n: and a third doped region formed in said second 
doped active layer beneath said isolation region . (Emphasis added). 

The Chang reference relates to "a photodiode stmcture having a first conductive 
type substrate and at least an isolation region, the photodiode stmcture comprising a doped 
second conductive type region, wherein the doped second conductive type region is formed 
in the substrate at a distance from the neighboring isolation region, and a mask layer 
covering at least a peripheral strip near the edge of the isolation region so that the doped 
second conductive type region is exposed. " Column 2, lines 33-41. There is nothing in 
Chang, however, to teach or suggest, "a second doped active layer of a second conductivity 
type in contact with said first doped active layer, the contact of said first and second active 
layers forming a p-n junction; an d a third doped ref^ion formed in said second doped active 
laver beneath said isolation region. ^ (emphasis added). Accordingly, Chang does not 
anticipate the present invention, jor render it obvious. Therefore, the rejection of claim 1 
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under 35 U,S,C. §102(c) over Chang is overcome. 

Claims 2, 3, 11, 13 and 15 each depend, directly or indirecdy, from claim 1 and 
incorporate every limicadon thereof. Accordingly, die rejections of claims 2,3, 1 1, 13 and 
15 under 35 U.S.C. §102(c) over Chang is overcome for at least the same reasons given 
above in relation to claim 1. 

Claims 5-7, 12 and 24-27 stand rejected under 35 U.S.C. §103(a) over Chang. 
Claims 5-7, 12 and 24-27 each depend, directly or indirecdy, &om claim 1 and incorporate 
every limitation thereof. In relation to claims 5-7, 12 and 24-27 respectively, the features 
of using a particular range for the space between the first doped region and the isolation 
region, using phosphorus for thct dopant for the first doped active layer, and including a 
CCD imager array, a CMOS imager array, a memory array, and/or a lo^c array, are 
acknowledged by the Office Actiion to be absent from Chang. These features arc asserted 
to be obvious. 

However, as discussed above in relation to the rejection of claim 1 under 35 
U.S.C. §102(e), there is nothing in Chang to teach or suggest the additional limitation of, 
"a third doped region formed in said second doped active layer beneath said isolation 
region, " Accordingly, Chang does not anticipate the claimed invention or render it 
obvious, and the rejection of clailms S-7, 12 and 24-27 rejected under 35 U.S.C, §103(a) 
over Chang is overcome. 

Claims 8-10 and 14 stand rejected imdcr 35 U.S.C. § 103 (a) over Chang in 
view of United States Patent No; 5,942,775 to Yiannoulos (Yiannoulos). Claims 8-10 and 
14 each depend, directiy or indirecdy, from claim 1 and incorporate every limitation 
thereof. The Office Action acknowledges that Chang does not teach or suggest "a first 
doped region of [the] second conductivity type... under the isolation region, " and proposes 
to combine Yiannoulos with Chang in an effort to remedy this deficiency, Yiarmoulos 
indicates that "the p-tub substrate region 133 adjoins other n-tub or p-tub regions 106 of 
the substrate 102. " Column 41, lines 37-39. The Yiannoulos reference does not, 
however, teach or suggest, "a third doped region formed in said second doped active layer 
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beneath said isolation region," Therefore, Yiannoulos and Chang, taken alone or in 
combination, do not teach or suggest the claimed invention including "a third doped 
region formed in said second doped active layer beneath said isolation region." 
Accordingly, the rejection of claims 8-10 and 14 under 35 U.S.C. § 103 (a) over Chang in 
view of Ifiannoulos is overcome. 

Claims 4, 16-19, 28-34, 38-43, 45-57, 59, 61-63, 65-74» 78-83 and 85-87 
stand rejected under 35 U.S.C. § 103 (a) over Chang in view of United States Patent No. 
6,150,676 to Sasaki (Sasaki). Regarding claim 4, the Office Action acknowledges that 
Chang does not teach or suggest "a field oxide region formed by the Shallow Trench 
Isolation process. " The Office Action cmphasi^s that Sasaki is cited only to show that it 
would have been an obvious matter of design choice for one of ordinary skill in the art to 
modify Chang by using STI regions. However, Claim 4 depends directly fix>m claim 1 and 
incorporates all limitations thereof including "a third doped region formed in said second 
doped active layer beneath said isolation region." As discussed above, Chang does not 
teach or suggest these limitations, and the proposed combination of Chang with Sasaki 
does nothing to relieve this deficiency. Accordingly, the rejection of claim 4 imder 35 
U,S,C. § 103 (a) over Chang in view Sasaki is overcome. 

With regard to claims !l6-19> the Office Action notes that Sasaki discusses a third 
doped active layer that is spaced away from the edge of the first active layer. Chang and 
Sasaki, taken alone or in combination, do not, however, teach or suggest "a third doped 
region formed in said second doped active layer beneath said isolation region" along with 
"a fourth doped active layer at least partially within said first doped active layer. 
Accordingly, the rejection of claims 16-19 under 35 U.S.C. § 103 (a) over Chang in view 
of Sasaki is overcome. 

Claim 28 recites: 

A diode for usej in an imaging device, said diode comprising: an isolation 
region formed in a suBstratc; a first doped active layer of a first conductivity type 
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formed in said substrate, said substrate being of a second conductivity type, 
wherein said first doped acdvc layer is spaced apart firom said isolation region; a 
second doped active layer of said first conductivity type formed within said first 
doped active layer, wherein said second doped active layer is doped to a higher 
dopant* dose than said first doped active layer, wherein said first active layer and 
said substrate form a p-n junction; and a third doped repion proximate to a 
lower J>oundarv of said isolation repion . (Emphasis added). 

Sasaki relates to "a scaled pbcel applicable to a MOS type image sensor that 
consists of an image area and a peripheral circuitry area having a peripheral circuit disposed 
in a first well region of a first conductivity type for driving the image area. " Column 2, 
lines 38-42. However, Chang a^d Sasaki taken alone or in combination do not teach or 
suggest a, "first doped active layer.,. spaced apart from said isolation region.,,and a third 
doped region proximate to a lower boundary of said isolation region." Accordingly, the 
rejection of claim 28 under 35 U.S. C, § 103 (a) over Chang in view of Sasaki is overcome. 

Claims 39-34, 38-43 and 45-49 each depend, direcdy or indirectly, fixjm claim 
28 and incorporate every limitatiion thereof. Accordingly, for at least the reasons given 
above in relation to claim 28 the; rejections of claims 39-34, 38-43 and 45-49 under 35 
U.S.C. § 103 (a) over Chang in view of Sasaki are overcome. 

Claim 50 recites: 

An imager device comprising: (i) a processor; and (ii) an imaging device 
coupled to said processor, said imaging device comprising: a photodiode for use 
in said imaging device^ said photodiode comprising: an isolation region formed 
in a substrate; a first doped photoactive layer of a first conductivity type formed 
in said substrate, wherein said first doped layer is spaced apart from said isolation 
region; a second doped photoactive layer of a second conductivity type disposed 
in contact with said first doped photoactive layer, the contact of said first and 
second photoactive layers forming a p-n junction; and a third doped region 
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formed in said second* doped photoactive layer beneath said isolation region. 
(Emphasis added). 

Chang and Sasaki, taken alone or in combination, do not teach or suggest the 
unique combination of "a first doped photoactive layer of a first conductivity type formed 
in said substrate, wherein said first doped layer is spaced apart firom said isolation region... 
and a third doped region formed in said second doped photoactive layer beneath said 
isolation region." Accordingly, the rejection of claim SO imder 35 U.S.C. § 103 (a) over 
Chang in view of Sasald is overcome, 

Claims 51-57, 59, 61-63, 65 and 66 each depend direcdy or indirectly from 
claim 50 and incorporate every limitadon thereof Accordingly, the rejections claims 51- 
57, 59 and 61-63, 65 and 66 under 35 U.S.C. § 103 (a) over Chang in view of Sasaki arc 
overcome for at least the reasons given above in relation to claim 50. 

Claim 67 recites: 

An imager device comprising: (i) a processor; and (ii) an imaging 
device coupled to said processor, said imaging device comprising: a photodiode 
for use in an imaging device, said photodiode comprising: an isolation region 
formed in a substrate; a first doped photoactive layer of a first conductivity type 
formed in said substrate, said substrate being doped to a second conductivity 
type, wherein said first doped photoactive layer is spaced apart fix>m said isolation 
region ; a second doped photoactive layer of said first conductivity type formed 
within said first doped photoactive layer, wherein said second doped photoactive 
layer is doped to a higher dopant dose than said first doped photoactive layer, 
wherein said first photoactive layer and said substrate form a p-n junction; and a 
third doped rcgdion formed in said substrate beneath said isolation reedon and 
spaced apart from said first photoactive laver . (Emphasis added). 

Chang and Sasaki taken alone or in combination, do not teach or suggest the 
unique combination of *'a first doped photoactive ... wherein said first doped photoactive 
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layer is spaced apart from said isolation region: ... and a t hird doped region formed in said 
substrate beneath said isolation region and spaced apart from said first photoactive layer. " 
Therefore the proposed combination of Chang and Sasaki does not anticipate claim 67 or 
render it obvious. Accordingly, the rejection of claim 67 under 35 U.S.C. § 103 (a) over 
Chang in view of Sasaki is overcclme. 

Claims 68-74^ 78-83 and 85-87 each depend directiy or indirectly from claim 67 
and incorporate every limitation thereof. Accordingly, the rejections of claims 68-74, 78- 
83 and 85-87 under 35 U.S.C. § 103 (a) over Chang in view of Sasaki are overcome for at 
least the reasons given above in relation to claim 67. 

Attached hereto is a niarkcd-up version of the changes made to the specification 
and claims by the current amendment. The attached page is captioned "Version with 
markings to show changes made;'' 
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In view of the above, each of the presently pending claims in this application U 
believed to be in immediate condition for allowance. Accordingly, the Examiner is ? 
respcctfiilly requested to withdraw the outstanding rejection of the claims and to pass this 
application to issue. 



Dated: g 5 HAY 2003 




Respectfully^ 

By. 

Thomas /. D ' Aoiico 

Registration No. : 
Michael Bergman 

Registration No,; 42,318 
DICKSTEIN SHAPIRO MORIN & 

OSHINSKY LLP 
2101 L Street NW 
Washington, DC 20037-1526 
(202) 785-9700 
Attorneys for Applicant 



FAX RECEIVED 

I 

MAY 0 5 2003 
TECHNOLOGY CENTER 2800 
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Version with Markings to Show rM^n^ Afad^ 

Please rewrite claims 1, 16-23. :28. 50 and 67 as follows: 

1. (Amended) A diodp, said diode comprising; 
an isolation region formed in a substrate; 

a first doped active layer ojf a first conductivity type formed in said substrate, wherein 
said dope d active layer is spaced apart from said isolation region; [and] 

a second doped active layer of a second conductivity type in contact with said first 
doped active layer, the contact o£ said first and second active layers forming a p-n junction^ 
and 

a t-Viird Hoped re^on fonhed in said ^pcond doped active layer beneath said isolation 

region. 

16. (Amended) The dibdc according to claim 1, further comprising a [third] 
fourth doped active layer at least partially within said first doped active layer, 

17. (Amended) The diiodc according to claim 16, wherein said r third ] fourth 
doped active layer is spaced away! from the edge of said first doped active layer. 

18. (Amended) The diode according to claim 16, wherein said r third ! fourth 
doped active layer is an n-type region, 

19. (Amended) The diode according to claim 16, wherein said r third ] fourth 
doped active layer is doped at a dopant dose of from about 1x10^* ions/cm* to about 
1x10**^ ions/cm^. 

20. (Amended) The diode according to claim 9, fiirthcr comprising a [third] 
fourth doped active layer at least ipartially within said first doped active layer. 
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21. (Amended) The diode according to claim 20> wherein said [third] fourth 
doped active layer is spaced away! from the edge of said first doped active layer. 

22. (Amended) The diode according to claim 20^ wherein said [third] fourth 
doped active layer is an n-type region r 

23. (Amended) The diode according to claim 20, wherein said f third ] fourth 
doped active layer is doped at a dopant dose of from about 1x10" ions/cm^ to about 
lxlO'*ions/cm^ 

28, (Amended) A diode for use in an imaging device, said diode comprising: 
an isolation region formed in a substrate; 

a first doped active layer of a first conductivity type formed in said substrat e^ said 
substrate being of a second conc^uctivity type, wherein said first doped active layer is spaced 
apart from said isoladon region; [and] 

a second doped active layer of [a] said first conductivity type formed within said first 
doped active layer, wherein said second doped active layer is doped to a higher dopant dose 
[that] than said first doped active layer, wherein said first [and second] active [layers] layer 
and said substrate form a p-n junctio n: and 

a third doped rc^on proximate to a lower boundary of said isolation region . 

507 (Amended) An imager device comprising: 
(i) a processor; and 

' (ii) an imaging device coupled to said processor> said imaging device comprising; 

a photodiode for use in Fan l said imaging device, said photodiode 
comprising: 

an isolation region formed in a substrate; 
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a first doped photoactive layer of a first conductivity type formed in said 
substrate, wherein sai d first doped layer is spaced apart fi:om said isolation region; 
[and] 

a second doped photoactive layer of a second conductivity type disposed in contact 
with said first doped photoactive layer, the contact of said first and second photoactive 
layers forming a p-n junctio n: and 

a third doped region formed in said second doped photoactive layer beneath said 
iSolatiio^^ region. 

67. (Amended) An imager device comprising: 

(i) a processor; and 

(ii) an imaging device coujpled to said processor, said imaging device comprising: 

a photodiode for me in an imaging device^ said photodiode comprising: 
an isolation region jformed in a substrate; 

a first doped photoactive layer of a first conductivity type formed in said 
substrat e, said substrate being doped to a second conductivity type, wherein said 
first doped photoactive layer is spaced apart firom said isolation region; [and] 

a second doped photoactive layer of fal said first conductivity type formed witiiin 
said first doped photoactive layer, wherein said second doped photoactive layer is doped to 
a higher dopant dose [that] than i said first doped photoactive layer, wherein said first [and 
second] photoactive flaversl iaver and said substrate form a p-n junction : and 

a third doped region fotriied in said substrate beneath said isolation region and 
spaced apart firom said first photoactive laver . 
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